Introduction
The very recent article of Sh. Gong [2] presented many results obtained by the authors and relevant researches in the past few years, in domain of geometric function theory of several complex variables.
The complete characterization of starlikeness and convexity for holomorphic mappings in Banach space was given in '70 by T. J. Suffridge [11] , [12] . In the same time K. R. Gurganus [3] generalized Brickman's concept [1] of if-like holomorphic functions, and J. A. Pfaltzgraff and T. J. Suffridge in [10] extended Kaplan's and Lewandowski's [4], [6] ideas of close-to-convex functions to locally biholomorphic mappings in C n with an arbitrary norm. Very recently P. Liczberski [7] , [8] obtained also some sufficient conditions for starlikeness, ^-likeness and close-to-starlikeness in the Euclidean unit ball in C n . In this paper we shall continue this step to give sufficient conditions for starlikeness, ^-likeness and close-to-starlikeness for holomorphic mappings defined on the unit ball in C n with an arbitrary norm.
Preliminaries
We let C n denote the space of n-complex tuples z = (zi,..., z n ) with a norm ||-||. The open ball {z € C n : ||z|| < r} is denoted by B r the unit ball is abbreviated by B\ = B. As usual by L(C n ,C m ) we denote the space of all continuous linear operators from C n into C m with the standard operator norm || • ||. The letter I will always represent the identity operator in L(C n ,C n ). 
For our purpose we define the following classes of mappings : Remark 2. T. J. Suffridge [11] proved that a locally biholomorphic mapping / € H(B), with /(0) = 0 is starlike iff there exists a mapping
Similar equations gave K.R.Gurganus [3] and J.A.Pfaltzgraff with T. J. Suffridge [10] in definitions of #-like and close-to-starlike mappings, respectively. Proof. Define the mapping
Then, in view of Definition 2 and Remark 3, it is sufficient to prove that heN. On the other hand we have
for all z € B and v G C n .
Taking z = a = v we then obtain
we deduce that ||Z)g(a)(a)|| < 1 which is a contradiction with (4). So ||g(z)|| < 1, z G B and / is #-like.
On the other hand D${0) = I so, using Remark 3 , we have that f is biholomorphic in the ball B.
This completes the proof of Theorem 1. Proof. From the assumptions, by Theorem 1, it follows that / is PhiHie with $(w) = w, so in view of Definition 2 and Remark 2, / is starlike. Consequently, from Theorem 2 we obtain that / is close-to-starlike, relative to g = /.
This completes the proof. The above starlikeness criterion was deduced very recently by P. Liczberski in [7] and by the authors in [5] when C n is normed with the Euclidean and maximum norm, respectively.
